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THE PHILOSOPHY OF GEOLOGY AND 
THE ORDER OF THE STATE! 


ONCE each year we come together to re- 
new our strength, like Anteus, by touching 
the earth. 

I am conscious of taking some degree of 
liberty in departing from the usual form of 
this established function—the annual ad- 
dress. It would gratify me and might in 
some measure have diverted or persuaded 
you, if this occasion were given to the illu- 
mination of some specific technical theme. 
But the spirit of the hour seems to impel 
me rather to read from out my experience 
and observation, or at least to portray, as I 
see it, some part of the obligation of the 
state to our science and the responsibility 
of this science to the state. 

The occasion is perhaps opportune, not 
so much in this place of meeting which 
happens to be the seat of government of 
but one of the many states here repre- 
sented, and in the presence of members 
from two great federated governments; but 
essentially because, for the sake of all 
parties of interest, we must recognize more 
clearly the civic element in geological sci- 
ence and insist more pertinaciously on the 
immediate as well as the ultimate depend- 
ence of a state, if organized to endure, upon 
the demonstrated laws of this science. 

I wish I might extend to my colleagues 
among the official geologists of many states 
an assurance that this address is to be de- 
voted to some added demonstration of the 
obligation of the state to exploit to the ut- 
most its geological resources, for the sake 


1 President’s address before the Geological So- 
ciety of America, Albany, December 28, 1916. 
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of the commercial interests of its commu- 
nity, but such public arguments are now 
superfluous. It is a primary impulse and 
an almost elemental instinct in the state 
to develop the commercial assets of its 
rocks. The appeal is so direct, so simple, 
so imperative that no state can afford to 
ignore a well-directed official effort to in- 
crease thus the general well-being and com- 
fort of the commonwealth. The broad 
proposition is not debatable; the proposi- 
tion in detail has always been debatable 
and debated. Too often and too much in 
representative public opinion is the exist- 
ence of the official geological organization 
justified by certain perfectly obvious con- 
siderations which subtend a large angle in 
the public consciousness. Gold and silver, 
iron and coal, petroleum and natural gas, 
and terms like these are made too often to 
set forth a reasonable vindication of official 
geology. But you and I may well insist 
that such factors as these reckoned in terms 
of the wealth of the state are not the justi- 
fication of official geological research. We 
may as well draw back the veil—private 
enterprise will pretty effectively take care 
of such things as these without much help 
from us. Against such factors which we 
may term the obvious sources of wealth 
must be weighed the more recondite prod- 
ucts which have seldom entered into the 
estimate of the lawmaking body or the 
public knowledge. 

It is in these that many of our states are 
richest, not in those obvious factors. In a 
state like this, which I cite not for com- 
parison, but for illustration, the unexploited 
iron ore would seem to be well over a billion 
tons, while the actual value of the annual 
product of iron is not more than one tenth 
that of the annual output from thirty or 
more different mineral products. And we 


can not even begin to estimate for our state 
the vast reserves in products undeveloped 
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or conceive the now unknown applications 
to industry and the arts which our com- 
monest geological compounds are compe- 
tent to supply in response to the demands 
of the state. 

I can see in such a state or in a union of 
states and governments such as ours, the 
demand for every human need, to-day 
actual and to-morrow possible, which is in 
any way dependent on the rocks of the 
earth, fully met here without reliance on 
any outside source. And it is of eminent 
importance that the state take counsel with 
itself to magnify such independence, at the 
sacrifice of its commercial ease, for depend- 
ence in commerce means no less than does 
dependence in the scheme of nature, that 
is, degeneration of stagnation. 

I counsel, therefore, you who are official 
servants of the state, to urge, within your 
power, upon the state this primary obliga- 
tion; to take from no other what it can 
itself as well produce from its own stores. 
Insist, as the right is in you, that the state 
shall take account of the knowledge you 
possess for the full but conservative devel- 
opment of its own resources, and neglect 
no occasion to enforce the claims of the man 
who knows best, to precedence in these 
councils of the states. 

I would not seem to profane my high 
office by stating in this presence the ele- 
mental conceptions of the science, but it is 
most imperative that I here, and you else- 
where, shall be lucid, exact and compre- 
hensive in setting forth its claims, namely 
and briefly: that there is no substantial 
conception of property apart from the 
products of the rocks, the soils, the mines, 
the water, the air—and these in all their 
functions are geological factors; that there 
is no correct understanding of the meaning 
of human life, individually or in its com- 
plex eommunity relations, if we stand with 
our back to the great panorama of events 
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which have builded the earth and the trains 
of life which have moved over it from the 
dawn of its history. It is most essential 
that every state should above all things 
comprehend these facts. 

The current of my thoughts is toward 
the well-established principles of geology 
which have constituted the state; not the 
state as a geographical section of the earth, 
and not just now those principles which 
have laid its material foundations, builded 
its rocks, formed its veins and beds of ore, 
made its soil, established the sources of 
wealth as expressed in terms of human 
market; but unavoidably I turn to those 
principles which illumine the trail of hu- 
manity and have given it direction. My 
time has been long enough to ripen some of 
the green fruit of experience and enforce 
some deep-seated lessons. In the light of 
this experience and these associations there 
is no escape from the earnest conviction that 
the things of supremest value to mankind, 
the refined essences of the earth, lie in its 
records of the life which has gone before 
us. As the emergence of what we call the 
living, quoting Professor Chamberlin, is 
the transcendent event in the history of 
the earth, there is certainly no other fact in 
the presence of humanity so vital as that 
and the vast procession of the ages with the 
key it holds to our present state and future 
hopes. Need I say to this audience what I 
would wish to say to a wider: We are pass- 
ing, we have stopped only to see the march 
of life and play our small part in the tre- 
mendous and endless pageant, happy in- 
deed if, endowed with powers of divina- 
tion, the rays of truth have dawned upon 
us from out of the past, to light the imagi- 
nation on toward better things. 

To what extent, then, are we fortified by 
the evidence of the past career of life in 
reading its oracle for our present guid- 
ance? This inquiry sets plainly before us, 
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first, the paramount question as to the oft- 
alleged and too often magnified imperfec- 
tions of the record of life upon the earth. 

In many, probably in most, expositions 
of the science of geology and paleontology, 
prepared for the use of students and gen- 
eral readers, the so-called imperfections in 
the record of past life are brought out with 
a vivid intensity. These expositions are, I 
think, in large part due to a more or less 
unconsciously apologetic attitude on the 
part of the authors, as though they were in 
some way, being apostles of the science, 
likely to be held to account for any over- 
statement of its claims; and these attorneys 
in bankruptcy are not inaptly, to my mind, 
comparable to buyers of ancient but dam- 
aged rugs, torn, raveled, worn bare of their 
patterns: ostentatiously declaring their de- 
fects while overlooking the beauty, the 
symbolism, the perfection of the design seen 
clear through all the ravages made by the 
wear of time. 

I find myself out of sympathy with such 
deprecating portraitures. Neither my ex- 
perience nor my philosophy finds support 
for pessimistic conceptions of the ultimate 
hope of completing our tapestries from the 
patterns we know and the threads we are 
yet to pick up. For a few years, as we 
reckon human history, we have scratched 
with our hammers some surface exposures 
of the tablets of the law in parts of the 
earth most easily accessible to us, and the 
occasional explorer into remoter parts has 
gathered the life records in haphazard way, 
here a few pounds’ weight, there a few tons’. 
Not one fiftieth part of the exposed rocks of 
the earth has yet been closely scrutinized 
for these life records, and of the unexposed 
but known strata, practically none at all 
in the great total. This State of New York 


covers 47,000 square miles, two thirds of 
which are underlaid by life records of the 
earth. This fossiliferous area is one eight- 
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een-hundredth part of the land area of 
this globe, about one eleven-hundredth part 
of the exposed fossiliferous rocks. In this 
state the work of assembling the evidences 
of the life record has proceeded continu- 
ously in organized attack for eighty years. 
An eminent French geologist has intimated 
that there are few places of equal area in the 
world where the life record is so completely 
assembled—and: yet every year brings new 
and necessary additions to our quiver. 
What shall we say of the other 1,099 equal 
areas of fossiliferous rocks on the earth? 
Many of them have indeed been studied 
with precision, but there remains and must 
remain for long years yet an overwhelming 
balance of the unknown. In the abundance 
and perfection of the life that is preserved 
in these rocks only the living seas them- 
selves are comparable. I have estimated 
the number of individuals of a few of the 
species occurring in one insulated mass of 
marine Devonian strata known as the Percé 
rock, a section which above the waterline 
represents a sea deposit 300 feet thick, 
1,300 feet long and about 250 feet wide; 
and the figures for these few species run 
into the hundreds of millions of individuals 
—yet the rock is not richly fossiliferous, 
in the customary use of that expression. 
It seems to be my experience, too, that 
the most closely studied formations have 
already yielded up a large percentage of 
their actual fauna. For some well-studied 
formations in limited areas the known 
fauna is, approximately speaking, a true 
and fairly full expression of the actual 
fauna. I can not of course pursue this 


matter here into its further details with 
its brilliant vistas already before us of 
learning the inchoate life of the primitive 
soils and first impounded waters, but I 
think I shall venture to enter the lists on 
eall, to contend that for plant and animal 
life alike the records of the rocks, where 
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unaltered, are unimpeachable for adequate 
suggestiveness of the designs which the 
threads of life have woven. And when the 
imputation is too often made of imperfec- 
tion through loss of anatomical detail, or 
the destruction of essential structures, com- 
pare by way of simple illustration com- 
pressed into the emergencies of this occa- 
sion the growth of knowledge of fossil anat- 
omy within the fragment of the lifetime of 
one man. Fifty years ago all that was 
known of the ventral organization of the 
trilobite was a mere suggestion embedded 
in a nest of speculations; of its ontogeny a 
few discrete facts. So far has knowledge 
advanced that to-day we seem to know 
these animals in all their essential details 
and development; and if aught is left to 
become known of internal anatomy or ecol- 
ogy, the lessons of the past are the promise 
of the future. What was known of the 
Eurypterida fifty years ago was little but 
their outline and their grosser form. To- 
day their ontogeny is understood almost 
from birth onward, their anatomy almost 
to ultimate details, their habits at least as 
well as those of vast numbers of living ani- 
mals, their phylogeny as well as or better 
than the phylogeny of any living race sub- 
jected to this speculative treatment. Sup- 
plement these illustrations, which are near- 
est to me, with the scores of others known 
to you and with the tremendous strides 
made in this same period of time among 
the extinct vertebrates, and within the 
realm of lost floras where sheaves of knowl- 
edge have piled higher with every year. 

These are the theses I should wish to nail 
on the doors of our temple: 

Nature makes for the individual. This 
truth is registered on the tablets of the 
earth; it lies also in human observation and 
in human experience. Its recognition is of 
paramount importance; its acceptance 
sweeps away cobwebs of vagrant hypoth- 
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eses which befog the pages of writers on 
political and social economics. 

In the progressive line of development 
which in the present terminates in us, the 
procedure of nature has been one of only 
limited concern for the family and of tried 
out and abandoned experiment for social 
partnerships and the division of labor. To 
perfect the individual inconceivable safe- 
guards have been thrown about him. The 
individual is creation’s unit in terms of 
which all progress in life is to be reckoned. 
With unsparing hand she makes and wastes 
these units, both for her greater purposes 
and those which we may call her lesser 
ones. Units of purpose are wiped away to 
make place for units of other purpose. Yet 
the unit type remains; remains with its 
full seeding of possibilities, armored for its 
fight with double portions of food supply, 
of sense organs, of locomotive means, with 
an inexpressible superfluity of reproduc- 
tive supply. Whether a given unit survive 
till its work be done or perish in the doing, 
it is the individual type that is at stake, it 
is against this individual type that all the 
powers outside it are imposing their ob- 
stacles. 

This the geologist knows: There has been 
no cooperation in the historic development 
of the life in which we are directly con- 
cerned. We may not yet know the trend of 
many life lines for far in their history, but 
wherever such lines are best known, within 
the limitations of large natural divisions, 
those that run through from limit to limit 
and point the way both backward and 
ahead, and those other lines collateral to 
ours which have ended and determined 
fruitlessly—these all can be conceived in 
no other way than variant expressions of 
the individual. And in the history of 
human life is it aught else than the indi- 
vidual that has stood for the progress of 
mankind? Was it the barons at Runny- 
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mede, was it some bill of rights, some dec- 
laration of independence, some joint action 
of human agencies that have been the 
crowns of our achievements? Or was it the 
Aristotle, the Plato, the Socrates, the 
Christ, a solitary Shakespeare, an incom- 
parable Franklin, a rebellious Darwin, or 
the historic twenty individuals, who have 
stood for the progress of the race? 

I say this only for the purpose of saying 
per contra, that the history of the excellent 
life (and by that I mean the line of life 
that is best perfecting its psychology.) , has 
shown the futility of attempts at progress 
through any other agency than the inde- 
pendent individual. This is so important 
a conclusion to every state taking cogniz- 
ance of its dependence on natural laws that 
it is highly essential to consider nature’s 
own alternatives to such individualistic 
effort, her own experiments in trying out’ 
other modes of ascending heavenward. For 
‘*individual liberty,’’ said President Butler 
speaking before the constitutional conven- 
tion of this state, ‘‘is the cornerstone of the 
free state.’’ That is the decree which is 
written in burning letters on every mile- 
post of the course of life. ‘‘The perfection 
of the individual is the perfection of the 
race’’ says Professor Hoffman, ‘‘but,’’ he 
adds, writing on the organization of the 
state, ‘‘the individual can have no rights 
or duties that conflict with the good of the 
whole’’—a supplement for which it is ex- 
ceedingly doubtful that any substantiation 
ean be found in nature. 

(a) It has been my environmental con- 
trol to study and, I hope, to learn some of 
the lessons of life from their simplest and 
most legible expressions—a result that has 
come from living and laboring in a state 
built from the early waters with their un- 
differentiated expressions of life. The 
panorama of successive early worlds of life 
glows with the simple expressions of law 
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which become more involved, supplemented 
and beclouded as the passing of the 
ages complicates the process of higher evo- 
lution, and produces expressions which, in 
terms of existing life alone, would be diffi- 
cultly intelligible. The study of the mean- 
ing of existing life without the light of its 
vast history leads nowhere. 

It is safe to say, I think, that living 
beings at the start, animated nature what- 
ever its composition, had an equal chance 
for progress and improvement. How soon 
that chance became forfeit we can not say, 
but it is obvious that life was not long be- 
gun and its greater stocks established 
when their courses throughout existence 
were set and determined. Nothing is more 
obvious in chronology than nature’s delib- 
erate failures, nothing more clear in pale- 
ontology than her set purposes. 

The vast subkingdom of the Mollusca 
started well with bodily independence, 
fully equipped with locomotive powers, an 
excellent innervation, but they sold their 
birthright for ease and content. They soon 
became dependent upon the movements of 
the waters and waited for the waves to 
bring them food. Compact in their pro- 
tection and adaptation, these types of life 
have come crowding down through the ages 
in inexpressible variety. They and their 
allied phyla in the great subkingdom to 
which they belong have, it would seem, 
struggled now and again to regain their 
primitive independence and maintain it, 
but the early condemnation of the law has 
overawed them and out. of them all has 
come, and can come nothing better. They 
had their chance. That chance was missed ; 
for untold millions of years they have 
failed to improve. They still cumber the 
earth and teach the lesson of an incurable 
heritage. You who are students of ancient 
life know how great is the multitude of 
lessons like this. 
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None of the observations of the compe- 
tent have afforded any evidence that the 
lines of development through such groups 
of lowly animals have led to anything of 
promise or of excellence. The ages have 
rolled away and left them still with us, 
progressed, arrested or degenerate within 
their own narrow limitations, as the case 
may be. There is no evidence to indicate 
that these great groups from which nothing 
can be expected were deprived of their 
equality of opportunity as contrasted with 
the other great subkingdoms of the anne- 
lids and the articulates from one or the 
other of which, or from one and the other 
in succession, our own line has been derived. 

The lesson then is this, that dependent 
conditions of life, however we may see them, 
throughout untamed nature or in our own 
communities, are not primitive, are not in 
the essence of things, but they are set back 
so far in the history of life that they are 
now or seem to be unavoidable and un- 
conquerable. 

These evidences I have discussed before 
this society on previous occasions, The 
field of observation and of inference as 
well, is greatly to be enlarged and well 
justifies the appeals that have been made 
on its behalf, ‘but so much at least is indi- 
cated: that here and in analogous cases 
parasitic existence in whatever group in 
nature, and with whatever expression in 
the natural assemblage or the eommunity 
group, involves the essential abandonment 
of normal direct upright living and the 
benefactors thereby are types of life which 
nature has cast out and aside as hopeless. 

It is probably yet to be determined,’ at 
least there is no record I ean find, that 
even in the passing of the ages nature has 
ever set up again upon its feet an organism 
or group of organisms onée fallen into this 
dejected mode of life. 

It is well the state should recognize this 
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harsh truth which is a law. With a police 
power guided by intelligence and sym- 
pathy, some of the harshness in this in- 
evitable human condition may be ame- 
liorated, but the paleontologist looking at 
the record of life on the earth says to this 
state: Be intelligently guided in the treat- 
ment of hereditary community parasites, 
defectives, congenital or confirmed mis- 
demeanants, whatever the form of degenera- 
tion may be, by recognition of the pre- 
sumption that in so far as they can not be 
physiologically corrected, they are aban- 
doned types in which there lies little hope 
of repair. I can state this conclusion only 
thus succinctly without here attempting to 
present or argue its many ramifications. 
(b) Soon after the great outburst of artic- 
ulate life in the Cambrian, wherein, so 
far as our present knowledge permits, we 
find the lines along which have come the 
complicated expressions of to-day; some- 
where in there, we may not say securely 
now, branched out the great phylum which 
led into the world of insects. We are wont 
to say that the first whirr of insect wings 
was made by the dragon flies and great 
cockroaches of the Devonian forests—an 
admission which of course implies that long 
earlier ages saw the differentiation of this 
type of life. At all events the six-legged 
type of articulates adapted to life in the 
water and air, full of vivacity and agility, 
with full independence, equipped with all 
potentialities that come from abundant 
innervation—this type, this  six-legged 
articulate expression of existence, the in- 
secta, started reasonably early on its career. 
It is my desire to note only in passing that, 
however close and direct may be the deriva- 
tion of the vertebrate type from the primi- 
tive articulate stock, we have no inher- 
itance from and hence only a collateral 
interest in this six-legged type of artic- 
ulate life. Yet the outcome of develop- 
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ment along this line has led to most extraor- 
dinary displays of morphological and 
psychic differentiation. A distinguished 
naturalist has said that the brain of an ant 
is the most marvelous speck of matter in 
existence. I hardly need, before this audi- 
ence, to recall the exquisite and minute 
specialization in morphology, physiological 
function, performance and, I should say, 
conscious or at least psychic behavior 
among the most advanced attainments of 
development in the six-legged articulates, 
the social insects. The ant colony is the 
ideal of differentiation of function. Its 
members are by birth and inheritance, food 
and training, destined to certain specific 
duties in the colony. Armies are mar- 
shalled, wars are waged, the wounded 
nursed, the captives are trained for their 
duties, gardens are planted and crops are 
harvested; the stock is fed and food is 
stored, and a score of marvelous concerted 
doings which amaze us by the perfection 
of their totality, which is—the welfare of 
the community. Here the individual is 
actually constructed nervously and phys- 
ically, anatomically and physiologically, for 
the niche in the community which he is 
destined to fill. No human community 
where cooperative efficiency has submerged 
the individual and has been the objective 
and the attainment, no such human com- 
munity has ever yet reached such an ideal 
of joint effectiveness as has a colony of 
ants. The ants are nature’s great triumph, 
her highest performance in communistic 
effort and in cooperative achievement. 
And what has come or can come of devel- 
opment along this line? 

Let us look back a little into the ante- 
cedents of the ants. Says Professor 
Wheeler : 

So many genera and species of these insects ap- 


pear full fledged in the early Tertiary we are com- 
pelled to believe that they must have existed in 





132 


the Trias or even in the Lias, but belonged to so 
few genera and species, or lived in such small com- 
munities that they left no remains. 

This distinguished student cites 276 
Tertiary species as indicative of their sud- 
den outburst, or perhaps it would be safer 
to say the development of better modes for 
their preservation, and he has further 
stated that there is no reliable observation 
to prove that polymorphism was existent 
among the earliest ants of this long period. 
This differentiation does, however, show 
itself in the fossil ants of the Quaternary. 

This paramount attainment of intellec- 
tual activity in the line of insect develop- 
ment, in the line of the six-legged type, 
would seem thus to have been accomplished 
largely through the same period of time 
when the human line was perfecting its 
mentality. The psychology of the two ulti- 
mate results is separated by processes and 
directions of development as wide apart as 
the poles. Neither is to be expressed, per- 
haps, in terms of the other. The results 
too are wide asunder—one a deadly com- 
munism, a moribund partition of labor, a 
lethal socialism; the other an active, pro- 
gressive and fertile individualism. For the 
former the student of nature’s history sees 
no outcome. These too are nature’s experi- 
ments. The six-legged type with all its 
purposes, in its highest expression lies pros- 
trate on the ground at our feet, it and its 
achievements have risen to nothing higher 
than an ant hill, its communistic relations 
and subservience are entirely apart from 
the true genius of humanity. Socialism 
and communism have been tried out and 
found wanting, and nature holds conspicu- 
ously before the eye of the state the warn- 
ing that they have nothing either for the 
growth of the spirit or the progress of the 
intellect. 

(c) I regard as peculiarly a doctrine of 
paleontology, one whose demonstration or 
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confutation would be hopeless in the hands 
of the biologist, that of palingenesis, or re- 
capitulation, or in other words the broad 
and familiar statement of the fact that each 
individual carries in himself and his devel- 
opment history, the history of the race to 
which he belongs, however accelerated or 
however retarded it may be. I am trench- 
ing familiar ground, but it is because I 
would remind this audience that not the 
mere existence, but the panorama of life, is 
essential to this conception and that the 
law remains only an assumption of prob- 
ability as long as its manifestations are 
pursued only among creatures of high 
specialization. In our bodies politic the 
more complicated our existence becomes the 
more like a tangled web of ordinances be- 
come our statutes. Forty-five thousand 
new statutes it is said have been enacted 
in the last five years in these states for 
some of us to trip and fall over, and just 
as it is difficult to pick our way through 
this tangle of expediential legislation, so 
it is likewise difficult to read in highly 
specialized organisms the leading of this 
great governing principle of biogenesis. If 
we do trip and fall among the entangle- 
ments of the statutes, the difficult mechan- 
ism of our present community life, let us 
remember that also back even of the be- 
wildering, confusing, interlocking webs of 
the physiological mechanism of evolution 
lies, outspoken and luminant, the simpler 
expressions of the basic law on which rests 
the whole superstructure of evolution 
whether of the individual or of the state. 

(d) It is well for us, well for the state, 
that we read aright the teaching of the 
greater past upon the doctrine of majority 
control, for whatever enduring virtue it has 
takes its roots in these past procedures of 
life when laying the foundations of its 
phyla. Over and over again the dominant 
race has started on its career as an insig- 
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nificant minority struggling for its exist- 
ence against an overburden of mechanical 
and vital obstacles, armed only with specific 
virtues which have little by little fought 
their way into the foreground, and by so 
doing consummated their upward purpose. 
If I refer to the geological history of the 
phylum to which we belong, the Mammalia, 
it may stand for the oft-repeated procedure 
which has in various forms come under the 
notice of every paleontologist. The Pro- 
totheria, or the first of all mammals, ap- 
peared upon the scene in the Jurassic, di- 
minutive, mouselike creatures even yet re- 
taining from reptilian ancestors the func- 
tion of ovulation, possibly having already 
developed a marsupial pouch for their 
nurslings, insectivorous in dentition, creep- 
ing inconspicuously through sheltered 
places of the forests or among the crevices 
of the earth, their minute but agile brains, 
by which they were steering their course, 
tremendously exceeding in proportion the 
brains of the giant reptiles whose variant 
forms constituted the majority and made 
them masters of earth and air and sea— 
whose gigantic physique and fleshly lusts 
had outstripped the early promise of their 
cephalic ganglia and left them hopelessly 
decephalized. Insignificant in size and 
number, but equipped with the vigor of 
phyletic youth, agile adaptability, loco- 
motive independence left unimpaired 
through excessive food supply, with such 
equipment, good balance between cephalic 
and motor nerve centers, these inconspicu- 
ous and feeble folk started on their career 
of triumph over an overwhelming major- 
ity. Time passed and the deed was done. 
The agile-witted founders of the race had 
spread abroad through the earth. They 
grew vast in number and variety, adapted 
to all media of earth and air and sea. To 
them at last came the temptations of the 
flesh pots; they grew great in bulk, slow 
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in body, weaker in locomotion and feebler 


in proportion. They too had met their 


impasse and there was nothing beyond. 
The majority had arrived, but the majority 
had fed itself fat on the spoils of the con- 
quest and was moribund. Once more out of 
this majority arose the protest of the minor- 
ity and again the keener witted, better cepha- 
lized, unimpaired, but obscure and diminu- 
tive minority, strong always at the head, 
emerged from the welter of self-indulgence 
to save the race. Robbed of luxuriant food 
supply by a mantle of ice, its vitality quick- 
ened and stimulated by the invigorating 
cold, imperiously compelled by a world chill 
which hung upon the earth unknown years 
to purge itself of indirection and seek the 
straightest way to physical salvation 
through the practise of simple virtues; 
from out of such conditions came the hu- 
man stock. 

If we do not recognize fully the fact 
that a majority control in our governments 
is purely a matter of expediency in the 
handling of civic affairs, let us remind our- 
selves of it on this occasion. We need only 
the reminder, for however often the man 
in the ward and the voter at the polls con- 
ceives that a majority is the paramount 
issue at stake, it is too often forgotten that 
the majority is purely numerical while 
wisdom and truth may rest with the minor- 
ity. Amidst the inevitable expediencies of 
government this is its salvation—that the 
minority, if clear and strong at the head, 
like an antecedent river, will cut down 
mountains of opposition. 

Said Lord Acton: 

The triumphs of liberty have been due to minori- 
ties. The rule of the tyrant is tyranny whether he 
have one head or many. The principle of absolute 
majority rule is as profoundly immoral and as 
profoundly undemocratic as is the principle of the 
divine right of kings. Majority rule is a practical 
device for the working of free institutions and not 
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a principle without limits or bounds upon which 
free institutions may be based. 

This is the teaching of our science; the 
ephemeral worth of majority control is al- 
ways obvious; the voice of the people is 
not the voice of God. 

(e) We have come to a point in our re- 
searches where observation and inference 
teach us that life originated in unicellular 
microbic forms under conditions which 
have been indirectly indicated by the 
Chamberlins, father and son, as governed 
by and intimately associated with a con- 
junction of soil and moisture, with ob- 
structed air, and probably without direct 
exposure to the actinic action of the sun- 
light. There has already been interesting 
and substantia] confirmation of the pres- 
ence of actual bacteria in the most ancient 
rocks of continental origin antedating the 
Cambrian, and many well-demonstrated 
expressions. The discovery of fossil bac- 
teria is to be accredited to several students, 
Van Ingen among others, but their exist- 
ence in this age preceding the primordial 
outburst of life, in times when by every 
line of sequential reasoning they should 
exist, this important determination is 
among the brilliant results of Walcott’s 
researches. 

So now every legitimate evidence of fact 
and deduction points to the origin of 
microbie unicellular life in the moist, sub- 
aerated soil away from the direct sun; and 
the soils of to-day are alive—a mighty host 
—with such microbie creations existing 
under paranaerobic conditions. This army, 
we are coming to understand, is endowed 
with specialized functions ; and if this state- 
ment is, and is to remain, approximately 
correct, then the acquisition of such special 
functions speaks of a long past with its 
gradual and cumulative inheritance. It 
still remains to be demonstrated that the 
eycle of life is renewing itself from day to 
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day by the continued transmutation of the 
inorganic to the organic, however such a 
possibility may lie in the lap of logic. But 
it is well for us to realize that this microbic 
life which in the passage of time has be- 
come adapted to such special functions that 
we recognize among them germs of disease 
as well as of benignancy, has the historic 
impress of hostility to the direct rays of 
the sun. Microbie disease is disease only 
from the human standpoint, from the point 
of view of the host of the disease-causing 
parasite. For the germ—the microbic 
parasite itself—it is normal living. I think 
we may well urge upon the attention of 
pathogenists the importance of estimating 
the historic impress which is, in all disease- 
making bacteria, the natural primitive and 
inherited hostility to the sunlight. In the 
adjustments and readjustments of these 
parasites to special hosts and specific toxic 
processes some may have overcome in a 
measure this natural antagonism, but for 
the most their work is in the dark. The 
marvelous results which have been attained 
in the treatment of tetanus during the pres- 
ent war, by simple and constant exposure 
to the sunlight, encourages us to believe 
that in similar pathology a like treatment 
would be historically and logically correct. 

Fifty years ago, when President Andrew 
D. White published his ‘‘ Warfare of Sci- 
ence and Religion,’’ he said: 

A truth written upon the human heart to-day in 
its full play of emotions or passions can not be 
at any real variance with the truth written upon 
a fossil whose poor life ebbed forth millions of 
years ago. 

These fifty years since have enabled us 
to say with equal security that the record 
written on the fossil is the candle by which 
we must read the fate of the community, 
the passions and emotions of the human 
heart. 

We have been shocked into a conscious- 
ness that not all the virtues abide in us. 
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You may recall] the ancient days of Rome 
when the people annually gathered to pay 
an offering of oil and wine, of milk and 
violets to the spirits of their ancestors, from 
the study of whose examples they gained 
for themselves and inculeated in others a 
respect for the virtuous past. So we say 
our aves to the great past out of which we 
and all our guiding principles in individ- 
ual life, in the community, in the state, 
have come. 

Our broader vision which must be the 
bloom of our intense specialization is like 
the dream of the patriarch who, resting his 
head on a pillow of stone, saw a ladder 
reaching from this earth to heaven and 
beheld the angels of God ascending and 
descending on it. 

JOHN M. CLARKE 


STaTE MUSEUM, 
ALBANY, N. Y. 





THE COMMITTEE OF ONE HUNDRED 
ON SCIENTIFIC RESEARCH OF THE 
AMERICAN ASSOCIATION FOR THE 

ADVANCEMENT OF SCIENCE 


REPORT OF THE SUBCOMMITTEE ON 
ASTRONOMY 


THE science of astronomy differs in a 
marked manner from many other departments 
of human knowledge. Owing to the large sums 
of money which have been given to it, ex- 
tensive organizations have been effected, thus 
enabling astronomers to undertake the great 
routine investigations which at present are 
regarded as the most important objects of 
astronomical research. No one will doubt that 
in this, as in every other science, the advance 
depends largely on individual genius and ini- 
tiative. The invention of new methods has, 
however, now been so far accomplished that 
many astronomers are able to devote their 
time to applying these methods to large num- 
bers of individual stars. Investigations which 
require years of continuous effort, and an ex- 
penditure of many thousands of dollars may 
thus be undertaken and successfully com- 
pleted. The application of the methods of 
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scientific management has effected the same 
Saving as in industrial processes, An excel- 


lent example of this is the determination of 


the accurate positions of one hundred thou- 
sand northern stars. This work, begun half 
a century ago, was divided among a dozen 
observatories, and was probably the most im- 
portant astronomical research undertaken up 
to that time. One zone occupied an observer 
and corps of assistants for twenty years. The 
salaries alone exceeded one hundred thousand 
dollars. By the aid of photography this work 
is now being repeated with double the accu- 
racy, and at less than a tenth of the cost. In 
another investigation, a saving of one minute 
in the reduction of an observation will reduce 
the time of its preparation by two years of 
the work of one assistant. 

The greatest need of astronomy appears to 
be a large fund whose income could be used 
in the following ways: 

1. Reestablishing the friendly international 
relations of astronomers of three years ago by 
assisting large astronomical projects directly 
or indirectly. Such projects can often be 
carried out far better and more economically 
by dividing the work between two or more ob- 
servatories. The Cape Photographic Durch- 
musterung is a striking example of the ex- 
cellent results of such cooperation. 

2. Furnishing assistants to astronomers who 
would thus be relieved of laborious routine 
observations and computations. An excellent 
illustration of this was the article in Scrence, 
Vol. 41, 82, giving the replies of twelve leading 
astronomers regarding their greatest need. In 
almost every case it was one or more assistants. 

3. Aiding observatories south of the equator 
in such a way as to render our knowledge of 
the southern stars more nearly equal to that 
of the northern stars. At present, many times 
as many observations are made of northern, 
as of southern, stars. 

4. Providing means whereby preliminary in- 
vestigations, sufficient to decide upon the best 
and most efficient methods of carrying on 
large projects, can in all cases be undertaken 
before these projects themselves are entered 
upon. 
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5. Establishing bureaus, generally at exist- 
ing institutions, at which certain lines of in- 
vestigation could be carried on for any astron- 
omers needing them. For example, a com- 
puting bureau which would prepare the tables 
needed for any special or general purpose, as a 
bureau for computing orbits of newly dis- 
covered asteroids, or comets, a bureau for 
measuring photographs, thus determining pre- 
cise positions, radial velocities from spectra, 
ete. Such work can be carried on far more 
efficiently by an astronomer in his own sur- 
roundings than if he is transported to a new 
establishment. 

6. Making arrangements by which astron- 
omers, overburdened by teaching, would be 
enabled to devote a specified portion of their 
time to research. 

7. Assisting students taking postgraduate 
courses in astronomy, so that they could con- 
tinue such work. 

8. Supplying small telescopes, or other ap- 
pliances, to those qualified to use them. 

9. In general, aiding the advance of astron- 
omy in any way that might prove efficient. 

E. C. PicKerine, 
Chairman 

Ernest W. Brown, 

WituiamM W. CAMPBELL, 

Epwin B. Frost, 

Henry N. Rvussett, 

FraNK SCHLESINGER 


REPORT OF THE SUBCOMMITTEE ON 
CHEMISTRY 


Tue following recommendations concerning 
the organization of efforts to advance the 
cause of research in chemistry are made on 
behalf of the committee in an informal way. 
The members of the committee exchanged 
opinions by correspondence, but no formal re- 
port was discussed by them. 

1. To avoid duplication of work, to secure 
unity and strength of effort and to save the 
time of research chemists overwhelmed with 
committee work on this subject, the fusion of 
the research committee of the Committee of 
One Hundred and of the National Research 
Council, as recommended by the Committtee 
on Fusion, is strongly endorsed. 


SCIENCE 





[N. S. Vou. XLV. No. 1154 


2. A survey is recommended of all the in- 
vestigators in chemistry, including those con- 
nected with universities, colleges, the govern- 
ment, state or municipal services, endowed 
research institutions and research laboratories 
of industrial establishments—with special 
emphasis on the field of work for which each 
man might be available. 

3. The organization of efficient but simple 
means is recommended for bringing to the at- 
tention of research men in universities and 
colleges, who indicate an interest in technical 
research, those problems of manufacturers in 
the various states and centers of the country, 
which could be handled in the laboratories in 
question. 

4. The consideration of the issue of a warn- 
ing to universities and colleges is recom- 
mended in regard to: 

(a) The imminent danger of allowing the 
university laboratories in which research men 
for the whole country are trained, to be too 
much weakened by the loss of staff of pro- 
nounced research ability to the technical re- 
search laboratories. 

(b) The importance of protecting research 
teachers against the encroachments of admin- 
istrative duties of every kind. 

(c) The importance of giving younger mem- 
bers of the staff of proved research ability 
every opportunity in the way of time, facil- 
ities and assistants for the development of 
their full powers. 

(d) The necessity of definitely protecting 
research in pure science where provisions are 
being made for closer connections with tech- 
nical problems. 

5. The furthering of plans for cooperative 
research between departments and between in- 
stitutions is recommended for consideration. 

J. STImEcLuITz, 
Chairman 


REPORT OF THE SUBCOMMITTEE ON 
RESEARCH FUNDS 


Durine the year which has elapsed since 
the last annual meeting of the American 
Association, the report then made has been 
revised and somewhat extended. In this re- 
vised form it has been printed in SorEnce. 








Frsruary 9, 1917] 


Reprints of it accompany this report. They 
can also be sent to members of the Committee 
of One Hundred who so desire. 

It is intended presently to collect data re- 
garding Astronomical Observatories and Ma- 
rine Biological Laboratories which hitherto 
have been delayed by unavoidable circum- 
stances. 

It is desirable to secure authoritative in- 
formation regarding the appropriations which 
are annually made by the federal government 
and many state legislatures for research in 
agricultural and engineering subjects, unless 
the committee should be relieved from doing 
this because of the similar work undertaken 
by the committee appointed by the National 
Academy of Sciences. 

OCuas. R. Cross, 
Chairman 


SCIENTIFIC NOTES AND NEWS 
Dr. Juuius Stiecuitz, professor of chemistry 
in the University of Chicago, has been elected 
president of the American Chemical Society. 
Dr. Stieglitz has also been elected president of 
the Society of Sigma Xi. 


Tue alumni of Columbia University will 
give a dinner on February 19 in recognition of 
the university’s contributions to science and 
engineering. The guest of honor will be Pro- 
fessor M. I. Pupin, who completes his twenty- 
fifth year of service to the university. 


THE gold medal of the Royal Astronomical 
Society has been awarded to Mr. W. S. Adams, 
of the Mount Wilson Solar Observatory, for 
his investigations in stellar spectroscopy. 


THE Geological Society, London, has this 
year made the following awards: Wollaston 
medal, Professor A. F. A. Lacroix (Paris) ; 
Murchison medal, Dr. G. F. Matthew (Can- 
ada); Lyell medal, Dr. Wheelton Hind (Stoke- 
on-Trent) ; Bigsby medal, Mr. R. G. Carruthers 
(H.M. Geological Survey); Wollaston fund, 
Dr. P. G. H. Boswell (Imperial College of 
Science); Murchison fund, Dr. W. Mackie 
(Elgin); Lyell fund, Dr. A. H. Cox (King’s 
College, London), and Mr. T. C. Nicholas 
(Trinity College, Cambridge); Barlow-Jame- 
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son fund, Mr. H. Dewey (H.M. Geological 
Survey). 


At the suggestion of the chairman of the 
National Research Council of the National 
Academy of Sciences the following Committee 
for the Encouragement of Research at the Uni- 
versity of Chicago has been appointed: Presi- 
dent Judson, Trustees Martin Ryerson, Julius 
Rosenwald and Harold Swift, Professors Coul- 
ter, Michelson, Millikan, T. ©. Chamberlin, 
Stieglitz, E. H. Moore and Bensley, and, from 
the alumni of the university, Dr. F. B. Jewett, 
of the Western Electric Company, New York 
City, and Dr. R. F. Bacon, director of the 
Mellon Institute. 


RaymMonp Crcin Moore, Ph.D. (Chicago, 
716), has been appointed head of the state geo- 
logical survey of Kansas. Dr. Moore has been 
engaged in geological survey work in Missouri 
and Illinois and for the United States govern- 
ment, and is now connected with the Univer- 
sity of Kansas. 


AT the annual meeting of the trustees of the 
Rockefeller Foundation Dr. George E. Vin- 
cent, president of the University of Minnesota, 
was elected president of the foundation to suc- 
ceed Mr. John D. Rockefeller, Jr., who was ap- 
pointed chairman of the board of trustees. 
Messrs. Charles E. Hughes, Julius Rosenwald, 
of Chicago, and Dr. Wallace Buttrick, chair- 
man of the General Education Board, were also 
elected trustees, and Mr. Edwin Rogers Em- 
bree, assistant secretary of Yale University, 
was elected secretary to succeed Mr. Jerome D. 
Greene. 


GrorcE R. La Rug, assistant professor of 
zoology at the University of Michigan, has 
been appointed director of the University of 
Michigan Biological Station at Douglas Lake, 
Michigan. 


Dr. WitiiAM S. Stone has been appointed 
assistant director of cancer research of the 
Memorial Hospital, New York City. 


Masor Joun A. Amyot, Toronto, formerly 
director of the Ontario Board of Health labora- 
tories and professor of hygiene and public 
medicine in the University of Toronto, has 
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been appointed sanitary adviser in England to 
the Canadian forces. 


WE learn from Nature that Mr. Udny Yule, 
one of the honorary secretaries of the Royal 
Statistical Society, has been appointed head 
of the Information and Statistical Bureau of 
the British Ministry of Food. With Mr. Yule 
will be associated Professor T. B. Wood, 
Drapers professor of agriculture in the Uni- 
versity of Cambridge, and Professor W. H. 
Thompson, professor of physiology, Trinity 
College, Dublin. 


Proressor GeorcE C. Wuippie, of Harvard 
University, has recently made to the New York 
state commissioner of health a report on the 
proposed plant at Staten Island for the dis- 
posal of the garbage of the city of New York. 


Dr. R. Tarr McKenzie, professor of physical 
education at the University of Pennsylvania, 
is now making a standard design for all medals 
given by the Intercollegiate Conference of 
Western Universities. This design will serve 
for the large medals given by the conference 
to the individual point winner in its outdoor 
meets. 


At the last meeting of the American Phyto- 
pathological Society, from December 27 to 30, 
in New York City, the following officers were 
elected : 


President, Mel. T. Cook, N. J. Agricultural Ex- 
periment Station. 
Vice-president, Chas. Brooks, U. S. Bureau of 


Plant Industry. 
Councilor, H. 8. Jackson, Indiana Experiment 


Station. 


At the annual meeting of the State Micro- 
scopical Society of Illinois held in the audi- 
torium of the College Club, Chicago, on Jan- 
uary 16, the following trustees were elected, 
Dr. Albert McCalla, Dr. Lester Curtis, David 
L. Zook, Francis T. Harmon and Jeremiah A. 
Hynes. The officers elected for the coming 
year were: 


President, N. 8. Amstutz. 

First Vice-president, Dr. I. J. K. Golden. 
Second Vice-president, Professor G. E. Marsh. 
Treasurer, Frank I. Packard. 

Curator, Henry F. Fuller. 
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Corresponding Secretary, Dr. V. A. Latham. 
Recording Secretary, Charles A. Ruhl. 


At the meeting of the Washington Academy 
of Sciences on February 1, in the auditorium 
of the New National Museum, the retiring 
president, Dr. L. O. Howard, delivered an ad- 
dress on “ The Carriage of Disease by Insects.” 


At the 505th meeting of the Anthropological 
Society of Washington, Mr. William H. Bab- 
cock read a paper on “ Certain Precolumbian 
Notices of the Inhabitants of Atlantic Is- 
lands.” He referred to early Norse and Celtic 
legends, the story of Atlantis, and later tales 
recorded by Diodorus Siculus and Plutarch. 
The geography of the Arab writer, Edrisi, was 
considered at greater length, and the rest of 
the paper was taken up with accounts of the 
Canary Islanders given by him, and by later 
authors, such as Bontier and Leverrier, Azu- 
rara and Cadamosto. 


Proressor JAMES W. Josuina, of Vanderbilt 
University, lectured before the New York 
Academy of Medicine on February 3 on “ The 
Influence of Nonspecific Substances on Infec- 
tions.” 


Dr. Ropert M. Yerkes, of the department of 
psychology of Harvard University, and psy- 
chologist to the psychopathic hospital of Bos- 
ton, lectured at the University of Minnesota, 
before the Minnesota chapter of Sigma Xi on 
January 26. The subject of his lecture was 
“ Psychological Methods of Examination and 
Diagnosis.” 

Proressor A. W. GoopsprEep, of the Univer- 
sity of Pennsylvania, has recently completed a 
course of three lectures on “ Light, Visible and 
Invisible,” at the Brooklyn Institute of Arts 
and Sciences. 


On January 25 Dr. A. Hrdlitka spoke on 
“ Anthropology ” before the Colonnade Club 
of the University of Virginia; and on January 
26 he gave a lecture before the faculty and ad- 
vanced students of the university, on “ The 
Evolution of Man.” 

Tue Gifford lectures at Glasgow University 
are this year being given by Professor Samuel 
Alexander, of Manchester University, on 
“ Space, Time and Deity.” 
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Ir is stated in Nature that Professor and 
Mrs. Herdman have recently established and 
endowed an institute at Port Erin, Isle of 
Man, for social and educational purposes, as a 
memorial to their son, Lieut. George A. Herd- 
man, who was killed in action near Montaubon, 
in the battle of the Somme, on July 1, 1916. 
Lieutenant Herdman spent a great part of his 
boyhood at Port Erin, associating with the 
local fishermen and working at the Marine 
Laboratory. 


Dr. N. H. J. Minuer, who since 1887 has 
worked at the Rothamsted Station in England, 
died suddenly on January 12. 


J. B. A. Cuauveau, member of the section 
of agriculture of the Paris Academy of Sci- 
ences, has died at the age of eighty-nine years. 


Tue Agassiz house, at the corner of Broad- 
way and Quincy Street, Cambridge, has been 
damaged by fire to the amount of $15,000 to 
$20,000. It will be hardly worth while to re- 
build from the structure that remains. Prac- 
tically all the partitions from the roof down to 
the second story are destroyed. The house, 
which since 1910 has been the property of Har- 
vard College, was insured for $10,000. After 
Louis Agassiz’s death the house was used by 
Alexander Agassiz, and, together with the house 
oceupied by Professor Hurlbut, was later be- 
queathed to Harvard College. 


At a meeting of the Board of Managers of 
the Biological Laboratory of the Brooklyn 
Institute of Arts and Sciences at Cold Spring 
Harbor, N. Y., the completion of an endow- 
ment of $25,000 for the laboratory was an- 
nounced. The principal donors are: Mr. W. J. 
Matheson, estate of Colonel Robert B. Wood- 
ward, Mr. Walter Jennings, Mr. A. A. Healy, 
Mr. August Heckscher, Mr. Cleveland H. 
Dodge, Mr. Louis C. Tiffany, Mr. Howard C. 
Smith, Mrs. E. H. Harriman, Colonel T. S. 
Williams, Mr. Henry F. Noyes, Miss Cornelia 
Prime, Mr. Albert Strauss and Mr. Donald 
Scott. 

Tue “ Norsk hydroelektrisk Kvaelstof aktie- 
selskab ” has set aside 100,000 kr. to be trans- 
ferred to the Nansen fund trustees, Christiania, 
Norway, for the promotion of chemical and 





SCIENCE 


139 


physical research. In as much as the founder 
of this company, Sam. Eyede, celebrates his 
fiftieth birthday on the twenty-ninth of Octo- 
ber the company desires that this fund be 
known as “ The Sam. Eyede fund for the pro- 
motion of chemical and physical research.” 


Mr. Bensamin W. ARNOLD has presented to 
the New York State Museum his large oolog- 
ical collection, which contains nestings of 
about 1,000 species of North American birds, 
and several hundred species from South Amer- 
ica, the West Indies, the islands of the South 
Atlantic, New Zealand, and the countries of 
Europe. It also contains a large series of nests 
and other scientific material. Mr. Arnold has 
been a life-long student of birds, and in view 
of his gift and his continuing interest in the 
subject, has been appointed honorary curator 
of ornithology in the State Museum. 


Harvarp University has recently acquired 
the mineralogical collection of the late Elwood 
P. Hancock of Burlington, N. J. It contains 
more than 2,000 pieces, almost all of which are 
native to the state of New Jersey. Many of 
the finest specimens were obtained in the 
vicinity of the zine mines at Franklin Fur- 
nace, N. J. During Mr. Hancock’s researches, 
which covered every part of the state, he dis- 
covered a new mineral to which his name was 
subsequently attached by the Museum of Nat- 
ural History in New York. 


THE Philippine government has made avail- 
able funds for the establishment of a perma- 
nent tobacco experiment station in the upper 
Cagayan Valley. The station is to be adminis- 
tered by the Bureau of Agriculture, with the 
Bureau of Internal Revenue and the College 
of Agriculture of the Philippines contributing 
advice and other assistance. D. B. Paguidigan 
and Alfonzo B. Cagurangan will be members 
of the staff. 


Tue finance committees of the senate and 
assembly of New York State have agreed on a 
plan for state institutions covering a period of 
ten years and involving the expenditure of 
$20,000,000. This money will be used to build 
new hospitals for the insane and institutions 














140 


for the feebleminded, as well as repairs for 
existing institutions. 

WE learn from the Journal of the American 
Medical Association that plans have been pre- 
pared for the new John P. Scripps Memorial 
Hospital for working men and women in San 
Diego. As a preliminary step, the San Diego 
Diagnostic Group Clinic for John P. Scripps 
Foundation is at once to be put into operation 
in the Scripps residence, which has been do- 
nated for that purpose. Mr. Scripps guaran- 
tees a sum up to $250,000 for the clinic and the 
erection, furnishing and equipment of the hos- 
pital. He also agrees for a term of years to 
meet, up to the sum of $30,000, any deficit in 
the amount required for the maintenance of 
the institution. Drs. Bernard J. O’Neill, 
Harry C. Loos, John E. Jennison, Vernon G. 
Clark and Harold A. Thompson comprise the 
executive committee of the institution. 


Tue first lecture in the spring term of the 
ecurse of popular science lectures maintained 
by the California Academy of Sciences in its 
new museum building in Golden Gate Park, 
San Francisco, was given Sunday afternoon, 
January 14, by Dr. R. G. Aitken, astronomer, 
of Lick Observatory. Dr. Aitken’s subject, 
“ A Total Eclipse of the Sun,” proved one of 
very great interest. Other lectures are: 

January 17. By Dr. F. M. McFarland, professor 
of histology, Stanford University, on ‘‘ The Struc- 
ture and Development of the Molluscan Shell.’’ 

January 21. By Dr. Frank W. Weymouth, as- 
sistant professor of physiology, Stanford Univer- 
sity, on ‘‘The Edible Crabs and Fishing Methods 


on the Pacific Coast.’’ 
January 28. By Dr. James Perrin Smith, pro- 


fessor of paleontology, Stanford University, on 


‘¢ Alexander von Humboldt.’’ 
February 4. By Miss Alice Eastwood, curator 


of botany, California Academy of Sciences, on 
‘<Trees and Shrubs of the Grand Cajfion.’’ 

THE Journal of the Americal Medical Asso- 
ciation states that the ninth quadrennial 
Scandinavian congress for internal medicine 
was to have been held in Finland this spring, 
but the war prevents. Arrangements have 


now been made for the meeting to be held at 
Copenhagen in August, 1917. The subjects ap- 
pointed for discussion are “Importance of 
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Dieting in Treatment of Insufficiency of the 
Heart and Kidneys,” and “ Neurasthenia in 
Relation to Psychopathic Conditions.” Y. 
Scheel, Bispebjaerg Hospital, Copenhagen, is 
the secretary. The twenty-third annual meet- 
ing of the German internists is planned to con- 
vene at Wiesbaden in the coming April. The 
main addresses announced are on “ Nutrition 
in War,” “The Constitution as a Cause of 
Disease,” and “ The Rarer Infectious Diseases 
encountered during the War.” W. Weintraud, 
Rosselstrasse 20, Wiesbaden, is the secretary. 
The announcement of this meeting specifies 
that communications for it will not be accepted 
if their essential content has already been pub- 


lished. 


THE Board of Agriculture and the Develop- 
ment Commissioners of Great Britain have 
been considering the establishment of a re- 
search institute to investigate problems relat- 
ing to agricultural machinery, and they con- 
sider that the institute could be most suitably 
established at Cambridge in association with 
the existing schools of engineering and agri- 
culture. The Board of Agricultural Studies 
feel that the university should give a cordial 
welcome to the proposal. It is suggested that 
the principal officers of the institute should be 
(1) a director with experience of mechanism, 
and (2) an assistant director, who would be an 
agriculturist. For the former a stipend of 
£700 a year is suggested, and for the latter one 
which would range between £250 and £500. 
The building, probably at first of a temporary 
nature, could be erected adjoining the School 
of Agriculture, and land required for experi- 
mental work could be found on the two uni- 
versity farms. The establishment of the in- 
stitute in Cambridge would not throw any 
burden on the university funds. 





UNIVERSITY AND EDUCATIONAL 
NEWS 

THE Hon. William B. McKinley, congress- 
man from the Nineteenth District, Champaign, 
Ill., has given bonds and stocks valued at $120,- 
000 to the University of Illinois for the estab- 
lishment of an infirmary for the use of the 
students and faculties of the institution. 
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Tue sum of $100,000 has been given an- 
onymously to the Higher Institute of Medi- 
cine for Women at Petrograd for the founda- 
tion of scholarships in the name of Count 
Vorontzoff, who died in 1916. 


For the period from 1911 to 1915, inclusive, 
the proportion of first places, according to re- 
ports of state board examinations published in 
the Journal of the American Medical Associa- 
tion, the percentage of first places won by the 
different schools of medicine is: Pennsylvania, 
5.1; Johns Hopkins, 4.9; Harvard, 4.5; North- 
western, 4.4; Rush, 4.2, and Jefferson, 4.1. 


Dr. Marion L. Burton, president of Smith 
College, has accepted the presidency of the 
University of Minnesota. 


Dr. Evcar R. McGuire, of Buffalo, N. Y., 
has been elected to fill the chair of surgery in 
the medical department of the University of 
Buffalo, which position was previously held 
for thirty-one years by the late Dr. Roswell 
Park. Dr. McGuire was Dr. Park’s assistant 
for several years and has been acting head of 
the department of surgery for the past two 
years. 


A. C. Bakr, instructor in dairy husbandry at 
the University of Wisconsin, has resigned to 
become head of ‘the dairy department of the 
Oklahoma College and Station. 


E. P. Taytor, professor of horticulture and 
horticulturist at the Utah College and Station, 
has resigned to become director of agricultural 
extension at the University of Arizona. 


Ir is stated in Nature that Mr. Joseph 
Yates, of the Blackburn Technical School, has 
been appointed head of the chemistry depart- 
ment of the Derby Technical College. 





DISCUSSION AND CORRESPONDENCE 
THE FUR SEAL CENSUS OF 1916 

I aM indebted to the Commissioner of Fish- 

eries for the following detailed enumeration 

of the fur seals of the Pribilof Islands for 


1916: 
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Breeding females ......... 116,977 
PE: oie nilhs ona ccanedenie 116,977 
SE. WH ss ivt'n.c 60 keceaun 3,500 
Fi WI cael oil kn rs, ee 2,632 
Yearlings, both sexes ...... 67,291 


Two year olds, both sexes .. 48,460 
Bachelors and young bulls .. 61,492 


AMI pause AY 4 Gop aoa ae 417,329 


This census is the work of Mr. G. Dalles 
Hanna, a member of the island staff, who also 
made the counts of 1915, given in the October 
27 issue of ‘Science. Mr. Hanna came to his 
work on the fur-seal islands in 1913 and par- 
ticipated in a considerable part of the work of 
pup counting of that season, thus becoming 
familiar with the methods employed. Com- 
paring the two seasons for which he is respon- 
sible we find for 1916 a gain of 13 per cent. in 
pups, which is also the gain in breeding fe- 
males. It will be remembered that in the two 
counts by the writer for 1912 and 1913, in 
which the personal equation was also the same 
for both seasons, a gain of 123 per cent. was 
found for 1913. These two sets of counts go 
far toward fixing the normal rate of increase 
in the breeding stock of the herd at approxi- 
mately 13 per cent. per annum. 

A second significant thing about this census 
of 1916 is the item, “ bachelors and young bulls, 
61,492.” These are males of less than adult 
age, three, four, five and six years. They rep- 
resent the animals exempted from killing in 
the past five years by the law of 1912, suspend- 
ing commercial sealing. These 61,000 animals 
have definitely passed into the reserve bull 
class and will as they gradually attain ma- 
turity constitute that dangerous overstock of 
breeding males which is resulting from the 
operation of the law of 1912. There were al- 
ready present on the rookeries in the spring of 
1916, 3,981 adult bulls in excess of the number 
holding harems in 1915. Of these 1,349 forced 
their way into the breeding grounds and es- 
tablished harems. A normal increase in 
harems would have been 280, equalling the 13 
per cent. gain in cows. Even after these 1,349 
had obtained harems there remained 2,632 
adult bulls which were unable to obtain 
harems. It is unnecessary to say that these 
unsuccessful idle bulls as well as those which 
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were successful occasioned a large amount of 
fighting and confusion on the rookeries in the 
season of 1913. 

Fortunately, Mr. Hanna has given us the 
data to illustrate just what this fighting and 
confusion has meant; he has supplied us with 
a count of the dead animals. Similar figures 
for 1915 are not available, but we have such 
figures for 1912 and they may be compared as 
follows: 


Animals Dead 1912 1916 
eee re 1 
er err 27 79 
og er ren 1,060 2,482 


The deaths in 1912 were what might be con- 
sidered normal and inevitable. In that season 
there were only 113 idle bulls and the fighting 
was a negligible factor. The deaths occurred 
as a result of accidents inherent in the 
crowded condition of harem life. In 1916, 
however, we find the deaths among bulls quad- 
rupled; among cows, almost trebled and among 
pups, increased 134 per cent. Moreover, this 
is with only between two and three thousand 
idle bulls. What will be the result when the 
60,000 to 70,000 idle bulls begin six to eight 
years hence to bring their pressure to bear 
upon the breeding grounds? 

In my report for 1913 I attempted, without 
effect, to bring this unfortunate aspect of the 
fur-seal law of 1912, which could readily be 
foreseen, to the attention of the Bureau of 
Fisheries in the following words: 

The bull fur seal is an animal of about 500 
pounds weight; his mates are animals of 80 pounds 
weight; the pup at birth is a weak thing of 12 
pounds. The harem life of the seals is crowded 
at best and subject to commotion. The mother 
seal takes no thought of the time and place of 
labor. Newly born pups are trampled and 
smothered under the best of circumstances. Any- 
thing which creates turmoil and fighting in the 
vicinity of the breeding grounds is necessarily 
fraught with danger to the young. Fighting 


among the bulls arises from attempts by idle bulls 
to steal cows from their more successful neighbors. 
In these contests cows are torn and injured and 
pups trampled... . 
Grorce ARCHIBALD CLARK 
STANFORD UNIVERSITY, CALIF., 
January 23, 1916 
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PROFESSOR CURTIS’S REVIEW OF PETRUNKE- 
VITCH’S MORPHOLOGY OF INVERTE- 
BRATE TYPES 

THE review of Professor Petrunkevitch’s 
“Morphology of Invertebrate Types” by Pro- 
fessor W. C. Curtis in Science for December 1 
is rather misleading. The method of presenta- 
tion in Professor Petrunkevitch’s book is cer- 
tainly one for which many teachers of inverte- 
brate zoology have been waiting. Commenda- 
tion of the principles upon which the book 
is founded and explanation of the necessity 
for such a work have been very ably put forth 
in Professor Curtis’s review. However the 
method of presentation of subject-matter and 
type forms taken up for consideration are but 
two of the many points to be considered in 
determining the value of a book as a text for 
student use. It has been my experience, and 
I am sure it is shared by others, that one of 
the most difficult things to accomplish with 
the student in science is an appreciation of the 
necessity for clearness of expression. Mis- 
takes in grammar and in English are too fre- 
quently looked upon as of no consequence to 
the scientist. In view of these facts I feel 
that the reviewer has omitted some points to 
which attention should have been called. 

When Professor Curtis makes the remark 
that “the book is well done, clear, concise and 
to the point ...” he very evidently does not 
consider such passages as: 

Place a specimen in a white dish with water on 
its right side and make a drawing twice natural 
size showing the left side (page 155). 


On page 8 the student is directed to 


Label anterior and posterior end, dorsal and 
ventral surface. 


Another example of what does not appear to 
be either clear or concise is found on page 39, 
where the reader is told that 

The circular canal follows the edge of the disc 
between every rhopalium. 


I do not believe that a zoology text could 
be written in sufficient detail to eliminate the 
necessity of a teacher, but I do think that a 
large percentage of the average undergraduate 
class in studying the anatomy of Molgula 
would require an explanation on the part of 








Fepruary 9, 1917] 


the instructor of the exact relations existing 
between the’ two structures “the tunique” 
and “the tunic ” when that explanation could 
be avoided through greater consistency in the 
use of terms in the text. 

Errors of a nature more serious than those 
just cited are not wanting in the text. In the 
discussion of the earth-worm the sperm sacs 
or seminal vesicles of the male reproductive 
system are called spermathece (misspelled 
spermothece three times on page 94). In so 
far as I have been able to determine the term 
spermathece is applied by morphologists and 
by specialists in the oligochetes to that part of 
the female reproductive system which Pe- 
trunkevitch calls the receptacula seminis. I 
doubt that readers of a review would consider 
errors of this type “of such a minor nature 
that to mention them might seem like petty 
criticism.” 

The all too frequent misspellings of words 
and inconsistencies in punctuation, in capitali- 
zation, and in the indiscriminate use of or 
omission of the hyphen in identical combina- 
tions of words, while items in themselves of 
but minor importance, impair the value of the 
book as one to be placed in the hands of 
undergraduate students, whose carelessness 
along these lines would tend to be accentuated. 
For some of these errors it is probable that the 
publishers are in some degree responsible. 
Granted that “it is not a work which gives the 
impression of having been carelessly put to- 
gether,” yet more care in proofing, in making 
certain of the correctness of the statements, 
and in the form of the expression would have 
added considerably to its value. 


H. J. Van CLEAVE 





SCIENTiFIC BOOKS 


Discovery, or the Spirit and Service of Science. 
By R. A. Grecory. New York, Macmillan 
and Co. Price $1.75. 

The appearance of this book could not well 
have been more timely. At the present date 
when all English-speaking peoples are in 
greater or less degree reaping the bitter fruits 
of their past indifference to the welfare of 
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scientific investigation, a widespread awaken- 
ing to the more immediate utilitarian advan- 
tages of scientific discovery is finding expres- 
sion in the formulation of far-reaching gov- 
ernmental plans for the furtherance of tech- 
nical research, research in other words that 
“pays.” Our governors and leaders utterly 
lacking the viewpoint of the investigators and 
any consciousness of the larger import and 
ultimate aims and utilities of science are of 
course as indifferent as ever to the welfare or 
outcome of the more fundamental and far- 
reaching problems of research, for these can 
not be guaranteed within any defined period 
to return the several hundred or thousand 
per cent. which the political or commercial 
public naturally expects as the outcome of any 
investment in research. There is a manifest 
danger that the welfare of scientific investi- 
gation will actually suffer by reason of the 
new-born and ill-directed interest of the politi- 
cian. This is an occasion, therefore, when it is 
more than ever necessary to undertake a defi- 
nite campaign of popularization of the true 
aims and aspirations and methods of the scien- 
tific discipline of thought. 

The educator, no less, perhaps, than the 
politician, requires instruction in the true aims 
and inspiration of science. In the words of 
our author, “ The following pages will perhaps 
show that the spirit of scientific research has 
inspired the highest ethical thought and ac- 
tion, as well as increased the comforts of life 
and added greatly to material welfare. We 
seek to justify the claim of science to be an 
ennobling influence as well as a creator of 
riches; and therefore as much importance is 
attached to motive and method as to discovery 
and industrial development, however marvel- 
lous or valuable these may be.” It may be 
added that the citations in this little book 
will perhaps serve to show our “ humanistic ” 
colleagues that science has been able to inspire 
literature which will bear comparison in nobil- 
ity of thought and beauty of expression with 
the literary standard of the “ humanities.” 

By a pardonable oversight on page 103 the 
Yerkes Observatory is situated in California. 


T. Brattsrorp Ropertson 


Bek es we 
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The Relations of Mollusks to Fish in Oneida 
Lake. By Frank Couuins Baker. Tech- 
nical Publication No. 4, New York State 
College of Forestry at Syracuse University. 
Pp. 366. 

The New York College of Forestry, under 
the leadership of Dr. Hugh P. Baker, takes a 
broad view of the subject in including not 
only the waters conserved by the forests, but 
also their animal life and economic resources. 
The present volume is concerned primarily 
with the molluscan food of fish, but a large 
part of it discusses the relations of mollusks to 
the rest of the fauna and the flora, the dis- 
tribution and associations of species and other 
topics interesting to zoologists concerning 
themselves with fresh-water faunas. 

It appears that mollusks form 31.5 per cent. 
of the food of 25 of the most important food 
and game fishes of the state. About half of 
the species of fish found in Oneida Lake are 
in some degree mollusk feeders. The fauna of 
the lake comprises upwards of 62 species and 
varieties of shellfish, nearly all of which are 
known to contribute to the piscine menu, but 
in varying degree. The little clams of the 
family Spheriide appear to be a favorite 
article of diet, also such diminutive gastropods 
as Valvata and Amnicola, as well as the larger 
Physa and Planorbis, all these appearing in 
the food lists of many species. The large 
mussels, Unionide, are used by a smaller num- 
ber of fishes. The whitefish, catfishes and 
pumpkinhead are notable for the large number 
of species of mollusks eaten. 

The areas rich in life are confined to the 
shallows along the shores, usually not exceed- 
ing three fourths of a mile wide and twelve 
feet deep, affording an area of approximately 
8,343 acres for feeding and breeding grounds 
for fish. In deeper water, vegetation is scarce 
or absent, and only scattered individuals of 
three species of mussels were taken with the 
crowfoot dredge. Possibly the total absence of 
gastropods was due to the form of dredge used; 
yet the same poverty of deep water was noted 
by Miss Maury in Cayuga Lake. It seems 


likely that the mollusks of these post-glacial 
lakes have not had time to become adapted to 
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deep water conditions, as they have in the 
Swiss lakes and many other bodies of fresh 
water. 

No general valuation of the total molluscan 
fish food of the lake is attempted, but there 
are some interesting estimates of limited areas, 
from counts made of selected plots of a foot 
square. A bowldery station 300 500 feet 
has a mollusk population of 7,650,000 indi- 
viduals. On a sandy bottom area 1,000 * 500 
feet the counts indicated 65 million. Finally, 
in the outlet, where there is a uniform area of 
fully 3,500 & 500 feet, there are estimated to 
be 3043 million mollusks. 

The chief species are illustrated by photo- 
graphic figures. Mr. Baker’s work is well done, 
as we should expect from his long experience 
with freshwater mollusks, and his excellent 
volume on the North American Lymneas. 
The book will be found a useful addition to 
the literature of freshwater zoology. 

Henry A. Pinssry 

ACADEMY OF NATURAL SCIENCES OF 

PHILADELPHIA 





SPECIAL ARTICLES 

THE OVERLAPPING OF THE LEAF SHEATH AND 

ITS LACK OF VALUE FOR DESCRIPTIVE 

BOTANICAL LITERATURE 

Durine the crop season of 1916 the writers 
grew, at Texas Substation No. 8, Lubbock, 
Texas, uniformly tall and dwarf plants of milo 
from the same seed, by varying the time of 
planting and the environmental conditions. 
Measurements were secured from both the tall 
and the dwarf plats, by taking ten consecutive 
main plants in an average row and recording 
the internode and sheath lengths. The total 
number of internode and sheath measurements 
amounted to 78 in the tall group and 93 in the 
dwarf group. The results showed the mean 
internode length in the tall group to be 13.33 
= .061 centimeters, as against a mean inter- 
node length in the dwarf group of 6.88 + .048 
centimeters. The mean sheath length was 
17.46 + .050 centimeters in the tall and 15.95 
= .026 centimeters in the dwarf. 

Tall and dwarf plats of kafir were also grown 
from the same seed and a similar set of meas- 
urements, totaling 106 in the tall and 100 in 
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the dwarf, reeorded in each case. The results 
in the case of kafir showed a mean internode 
length of 12.00 + 3.599 centimeters in the tall 
group, aS compared with a mean internode 
length of 6.89 - .532 centimeters in the dwarf 
group. The mean sheath length in the tall 


group was 18.01 + 3.81 centimeters and in the’ 


dwarf group 18.02 + .322 centimeters. 

It is seen that in both milo and kafir the 
internode length varies widely when the plant 
is grown under different environmental con- 
ditions, but that little variation has occurred 
in the length of the sheath. 

From these data it would seem that over- 
lapping of the leaf sheath may show wide 
variation in other Graminee in the same vari- 
ety and plant from year to year, depending on 
environment,,and that a statement of the over- 
lap of sheath in descriptive botanical literature 
is of doubtful value. 

A. B. Conner, 
R. E. Karper 
AGRICULTURAL EXPERIMENT STATION, 
CoLLEGE STATION, TEXAS 





THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 
REPORT OF THE TREASURER FOR 10916 

In compliance with Article 15 of the constitu- 
tion, and by direction of the council, the treasurer 
has the honor to submit the following report show- 
ing receipts, disbursements and disposition of 
funds and securities of the association for the year 
1916 up to December 20, inclusive. 

Receipts have come into the keeping of the treas- 
urer from the following sources: 


(a) From interest on deposits with the United 
States Trust Company of New York, N. Y. 
(b) From the executor of the estate of Richard T. 
Colburn. 
(c) From interest on securities purchased for the 
association during the year. 
The total of cash receipts during the year is 


$54,760.24; and the appraised value of the securi- 
ties received from the Colburn estate is $25,740. 
The grand total of cash receipts and appraised 
value of securities received is $80,500.24. 

Disbursements made in accordance with direc- 
tions of the council amount in the aggregate to 
$77,027.87. These include $75,733.98 paid for 
$80,000 worth, par value, of securities purchased 
for the association and held as an investment. 
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The total amount of funds of the association, 
consisting of cash, cost value of securities pur- 
chased and appraised value of securities received 
from the Colburn estate, is $109,151.21. 

The details of receipts, disbursements and dis- 
position of funds are shown in the following item- 
ized statement: 


BALANCE SHEET 


Assets 

Investments : 
Securities (see schedule, page 146) .. $100,777.50 
Cee i OE. eH ORT, 8,373.71 
$109,151.21 

Liabilities 

Life-members (284 at $50) .......... $14,200.00 
Same Gantt undo iiin cess sinnsiecdss 5,000.00 
CE SE  -...0'« widen ne Real eee 77,755.74 
$96,955.74 
pe | Pere $12,195.47 





$109,151.21 


The Treasurer in Account with the American Asso- 
ciation for the Advancement of Science 
Dr. 

1916 
Jan. 1. Balance from last account ... $30,641.34 
Feb. 4. Cash from Colburn estate .... 51,265.74 
Feb. 4. Bonds from the Colburn estate 

(appraised value) ........ 25,740.00 
May 6. Cash from Colburn estate ... 750.00 
July 1. Interest from United States 


Trust Company ........... 764.50 
Interest on securities for the 
Eee Prato 9 ere ee 1,980.00 


$111,141.58 


The Treasurer in Account with the American As- 
sociation for the Advancement of Science 


Cr. 
1916 
Feb. 4. Bonds from Colburn estate 
(appraised value) ....... $25,740.00 


Apr. 26. Amount paid permanent sec- 
retary for two life member- 
ships under Jane M. Smith 


bg PT eee eye eee. 100.00 
Apr. 27. Grant to Concilium Bibli- 
ographistMh) . 0... ecwedees 250.00 


Apr. 27. Grant to Ralph C. Benedict. 100.00 
Aug. 2. Interest on life memberships 
- for 1914 and 1915........ 793.89 
Nov. 15. Compensation paid United 
States Trust Company for 
services in purehase of 
DOMES .. bcc ci pees Mwebes 50.00 
Aug. 17. Securities purchased, listed 
as follows: 
$10,000 Chicago and North- 
western Railway Co. 4 
per cent. bonds ....... $9,425.00 
Acerued interest ........ 102.22 


ee ca a mE er 


Fit leg ote mnie Le ae? 


ican ie italia tee 
a 24a . 
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$10,000 Atchison, Topeka 
and Santa Fe Railway 
Co. 4 per cent. bonds... 9,287.50 


Accrued interest ........ 135.56 
$10,000 Great Northern Rail- 
way Co. 4.25 per cent. 
POURS. bs ds erie denen 10,050.00 
Accrued interest ........ 37.78 
$10,000 Pennsylvania Rail- 
road Co. 4.5 per cent. 
bends... »sivweswd peed 10,487.50 
Accrued interest ........ 2.50 


$10,000 Chicago, Burlington 
and Quincy Railroad 
Co. 4 per cent. bonds... 9,350.00 


Accrued interest ........ 177.78 
$10,000 Union Pacific Rail- 
road Co. 4 per cent. 
DEES ccwatneh appends 9,012.50 
Accrued interest ........ 170.67 
$10,000 Northern Pacific 
Railway Co. 4 per cent. 
| EAE nO er a 9,187.50 
Acerued interest ........ 37.89 
$10,000 New York Central 
and Hudson River Rail- 
road Co. 3.5 per cent. 
RRR any tep pgniylegneege 8,237.50 
Accrued interest ........ 32.08 
$75,733.98 
Dec. 20. Cash in banks as 
follows: 
Fifth Avenue Bank of New 
DE Jes s&s as daihawae $1,681.34 
United States Trust Com- 
pany of New York ...... 6,692.37 
$8,373.71 
MOMRAS ceG FECA GER $111,141.58 


SCHEDULE OF INVESTMENTS 
Securities Purchased 
Par Value Purchase Value 
$10,000 Chieago and North- 
western Railway Co. general 
mortgage 4 per cent. bonds, 
O00 SOST, anc ech eens ine $9,425.00 
$10,000 Atchison, Topeka and 
Santa Fe Railway Co. gen- 
eral mortgage 4 per cent. 
bonds, due 1995 .......... 9,287.50 
$10,000 Great Northern Rail- 
way Co. first and refunding 
mortgage 4.25 per cent. 
bonds, due 1961 .......... 10,050.00 
$10,000 Pennsylvania Railroad 
Co. consolidated mortgage 


4.5 per cent. bonds, due 
BENDS bio vb ts sivnicpiivigd oi KEN 10,487.50 
$10,000 Chicago, Burlington 


and Quincy Railroad Co. 

general mortgage 4 per cent. 

bonds, due 1958 .......... 
$10,000 Union Pacific 

road Co. first lien and re- 

funding mortgage 4 per 

cent. bonds, due 2008...... 9,012.50 


9,350.00 
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$10,000 Northern Pacific Rail- 

way Co. prior lien railway 

and land grant 4 per cent. 

bonds, due 1997 ......... 9,187.50 
$10,000 New York Central 

and Hudson River Railroad 

Co. 3.5 per cent. bonds, due 

ROOT. sii  dkbRAG S4SGRES ' 8,237.50 

$75,037.50 

Appraised value of bonds received 


from Colburn estate ............ 25,740.00 


$100,777.50 
R. 8. WoopwarD, 


Treasurer 
December 20, 1916 





THE AMERICAN ASTRONOMICAL 
SOCIETY 


THE twentieth meeting of the American Astro- 
nomical Society was held at Columbia University, 
on December 26-29, 1916, in connection with the 
Convocation-week meeting of the Xmerican Asso- 
ciation for the Advancement of Science. The at- 
tendance was large, forty-nine members being pres- 
ent, but was unevenly distributed geographically, 
two thirds of those present coming from the New 
England and Middle States, and only two from 
west of the Mississippi. 

By an unusual coincidence, three of the most im- 
portant communications from the standpoint of 
astronomy were not made at the sessions of the 
Astronomical Society. Professor Campbell’s ad- 
mirable address on ‘‘The Nebule’’ was delivered 
by him as retiring president of the American As- 
sociation for the Advancement of Science at a 
general session; and the no less interesting ad- 
dresses of Professor Brown, on the relations be- 
tween mathematics and the physical sciences, and 
of Professor Leuschner, on the determination of 
orbits, were presented at a joint meeting of the 
American Mathematical Society, the Mathematical 
Association of America, the American Astronomical 
Society and Section A of the A. A. A, S.—which 
organizations also joined in a very enjoyable din- 
ner on Thursday evening. As these three addresses 
will doubtless be published in extenso, it is of no 
use to summarize them here. 

At the regular scientific sessions 35 papers were 
presented, which are here grouped according to 
their subject matter, rather than the order of pre- 
sentation. Beginning with the mathematical and 
instrumental aids to investigation, Hedrick ex- 
hibited specimens of new tables for rapid inter- 
polation of logarithmic and other tables, while 
Schlesinger, discussing the error arising from 
‘neglected decimals,’’ showed that this is usually 
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very small; amounting, indeed, more often than 
not to but a single unit of the last tabulated deci- 
mal place, unless the number of tabular quantities 
which have been combined exceeds twenty. Plas- 
kett showed very interesting views of the con- 
struction of the great 72-inch telescope, and of the 


observatory placed on Saanich Hill, Vancouver Is- 


land. The work is now practically completed ex- 
cept for the installation of the great mirror. 

In connection with the photographie work for 
which such great telescopes are mainly used, F. 
E. Ross’s paper, showing the superiority of some 
kinds of developer—notably ‘‘caustic hydro- 
chinon’’—in securing sharp star images, and 
King’s which showed that, when an exposed plate 
is kept for months before development, the strong- 
est images on it grow more intense, while the 
weakest ones fade, are of importance. The discus- 
sion of Flint’s paper on systematic errors in the 
determination of stellar parallax brought out an 
apparently general confidence in the reliability of 
the modern photographic determinations. In other 
fields, Urie described records showing that the gov- 
ernment wireless time signals sent out from the 
Great Lakes station are, very consistently, about 
one twelfth of a second later than those sent from 
Arlington—this ‘‘lag’’ representing the time 
which the signals from Washington take to reach 
the more distant station over the telegraph lines. 
Russell computed that the minimum radiation vis- 
ible to the eye carries energy at the rate of but one 
erg in forty years. 

There were relatively few papers dealing with 
bodies in the solar system. Bauer summarized the 
latest results of the ocean magnetic work of the 
Carnegie Institution; Slocum showed a fine series 
of photographs illustrating the librations of the 
moon; Father Rigge discussed the eclipse of De- 
cember 13, 1917, which will be centrally annular al- 
most exactly at the South Pole; Very described the 
complications which the absorption of the earth’s 
atmosphere introduces into the determination of 
the temperature of the moon; Arctowski gave the 
results of recent work on sun-spots, and brought 
out the remarkable fact that at Batavia, Java, the 
weather tends distinctly to be unusually rainy on 
days of magnetic storms—which, with other facts, 
falls in well with the belief that the magnetic dis- 
turbances are caused by the impact of electrically 
charged corpuscles on the earth’s atmosphere; and 
W. E. Glanville described and discussed his ob- 
servations of the zodiacal light. 

As has been usual in recent years, many com- 
munications dealt with stellar astronomy. Benja- 
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min Boss and his colleagues von Flotow and Ray- 
mond contributed six important papers on stellar 
distribution and drift. It was found that the 
brighter naked-eye stars tend to congregate, not 
only towards the galactic plane, but toward a sub- 
sidiary plane inclined about 50° to the former; that 
in certain regions of this belt of bright stars there 
exist tendencies toward systematic motion of a 
type not present elsewhere; that near the south 
galactic pole the whiter and redder stars are, for 
the most part, moving in different directions; that 
the stars of large proper motion tend to move par- 
allel to one or other of two mutually rectangular 
planes in space; that in some cases the parallaxes 


of these stars can be estimated with considerable — 


accuracy on the basis of these motions, and so on. 
Two papers by Shapley and Pease dealt with star- 
clusters, one giving evidence that the great cluster 
in Hercules is not strictly globular, but ellipsoidal, 
and the other announcing several important obser- 
vations, especially that many of the very faint 
stars in the clouds which compose the Milky Way 
are bluish-white (which is not the case in other 
parts of the sky), and that it is therefore probable 
that the distance of these star clouds is much more 
than ten thousand light years. Seares (likewise 
from Mount Wilson photographs) finds that the 
number of stars per square degree in the center of 
the Milky Way is more than twenty times as great 
as near the galactic poles—a result in remarkable 
and still unexplained discordance with the ratio of 
four to one obtained at Greenwich. 

Another group of communications dealt with 
variable and double stars. Leon Campbell exhib- 
ited the remarkably successful cooperative work of 
amateur observers in following the peculiar vari- 
able SS Cygni; Kunz and Stebbins reported the 
discovery of two new variable stars in Orion—one 
of them, Eta Orionis, a bright star, with variation 
due to eclipse. Bailey discussed the light-curves of 
cluster variables; Dugan gave a preliminary ac- 
count of his observations on the eclipsing system 
U Cephei, which shows a conspicuous secondary 
minimum; and Miss Cannon, describing the spectra 
of this same star, reported that the bright com- 
ponent was of Class A, and the larger but fainter 
one which totally eclipses it of Class K—so that 
these two stars, though separated by little more 
than the diameter of either, are spectroscopically as 
unlike as Sirius and Arcturus; and Russell pre- 
sented orbits of the visual binaries e Equulei and 
Krueger 60—the latter the faintest and least mas- 
sive star whose orbit has so far been computed. 

Three important papers on nebule close the list. 
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Van Maanen finds for the planetary nebula N.G.C. 
7662 a parallax of 0’’.023, making its distance 140 
light years, and its diameter about twenty times 
that of the orbit of Neptune; Newkirk, from a 
splendid series of Lick photographs, concludes that 
the ring nebula in Lyra has no sensible parallax or 
proper motion, and must be of enormously great 
size; and Wright, with the new Draper quartz 
spectrograph of the Lick Observatory, finds evi- 
dence of continuous spectrum in the extreme ultra- 
violet in the planetary nebule, and gives good rea- 
sons for attributing it to hydrogen in the gaseous 
state. A fourth paper, on the rotation of plane- 
tary nebule, had to be read by title, on account of 
the regretted illness of its author, Professor Camp- 
bell. 

Little formal business came before the meeting, 
as most of this had been attended to at Swarth- 
more in August. A committee upon observation of 
variable stars was created, to cooperate with and 
extend the excellent work which is now being so 
extensively done by amateurs. A special com- 
mittee constituted to consider and make a public 
statement upon the widely discussed ‘‘ Daylight 
Saving Plan’’ reported as follows: 

‘*], The chief objects the daylight saving plan 
hopes to accomplish are: (a) to facilitate earlier 
rising in summer than in winter; (b) to increase 
the hours of daylight available after the day’s 
work for recreation or other purposes; and (c) to 
conserve to the nation as a whole a part of the 
fuel now being consumed in the production of 
artificial light. 

‘*2. The plan which has been proposed for the 
United States, and which has been adopted as a 
war measure in England, France and Germany, as 
well as in Holland, consists in advancing the legal 
time one hour during part of the summer half of 
the year. In the United States this amounts to a 
simple shift of the boundaries of existing stand- 
ard time zones. 

‘<3. In order to be of real benefit, the plan must 
be adopted simultaneously by a large majority 
throughout an extended area of the United States. 

‘*4. It is to be noted that the advantages of the 
plan become less as we approach the extreme south- 
ern part of the country, because the hours of day- 
light are more nearly the same throughout the 
year in lower latitudes. For this reason, this com- 
mittee suggests that a modification of the proposed 
plan might be advisable for the extreme southern 
portion of the United States. 

‘*5, If daylight saving is adopted, this com- 
mittee recommends that, in order to obviate the in- 
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troduction of terms that may prove confusing, the 
names now in use to describe standard time be con- 
tinued with unchanged meaning, thus in Chicago 
Central Time would be used in winter, as at pres- 
ent, and eastern time in summer. 

‘“6. The proposed plan involves no advantages in 
scientific work, nor does it entail serious disadvan- 
tages. Meteorological observers would continue 
the present practise of making their observations 
at specified Eastern Standard times throughout the 
country. The change in time could easily be taken 
into account in the preparation of tide tables and 
similar publications. 

‘*7, The chief objections to the proposed plan 
that have been brought to the attention of the 
committee are the following: 

‘“(a) In all civilized countries the middle of the 
working day is not noon, but somewhat later. 
Under the proposed plan it would sometimes come 
before noon, and usually earlier than the experi- 
ence of mankind appears to have justified. 

‘*(b) Artisans who begin work early would have 
to get up in the dark, thus undergoing serious in- 
convenience, and at times using more instead of 
less light, and also at some seasons requiring more 
fuel. 

‘“(c) The setting back or forward of all clocks 
by an hour on two days in each year will involve 
inconvenience and annoyance. 

‘*(d) ‘Not a single scientific society or other 
body with expert knowledge has supported it ’ 
(Nature). 

‘*8. The committee are unanimous in regard to 
sections 1 to 6 above, but are not agreed as to the 
weight that should be attached to the disadvan- 
tages enumerated under 7. Two members, Jacoby 
and Schlesinger, favor the adoption of the plan as 
proposed, and are convinced it would be highly 
beneficial; a third, Poor, believes that the plan 
should be put into operation, but for the present as 
an experiment. The two remaining members, Pick- 
ering and Russell, believe that the disadvantages 
distinctly outweigh the advantages, and are op- 
posed to the adoption of the daylight saving plan.’’ 

It may be added that a vote at one of the meet- 
ings of the society showed eight members in favor 
of the plan, seven opposed to it, and fourteen neu- 
tral. 

With resolutions of thanks to Columbia Univer- 
sity for the hospitality extended to the society, the 
meetings came to a close on Friday afternoon, De- 
cember 29. 

Henry Norris RUSSELL, 
Acting Secretary for the Meeting 





